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A. Executive Summary

GC&P Development LLC is currently planning a proposed community-scaled mixed-use development, called the GC&P
Bethany Pike (WV 88) Mixed-Use Village, located north of the Woodsdale neighborhood, east of WV 88 (Bethany Pike)
and south of Warden Run Road (CR 15), in the City of Wheeling, Ohio County, West Virginia. As part of the planning
process, a traffic study has been prepared to identify potential traffic impacts resulting from the preliminary

development program within the transportation study area, as in accordance to standard traffic engineering practices.

The preliminary development program for the site will include 997,900 square feet and will encompass a blend of
residential, hotel, commercial, office, and entertainment components.

Access to the site is proposed via one (1) full-access driveway on Bethany Pike (WV 88) and one (1) full-access driveway
on Warden Run Road (CR 15).

e US Route 40 (National Road) and WV 88 (Bethany Pike) (Existing Signalized)

¢ WV 88 (Bethany Pike) and GC&P Road (CR 7) (Existing Unsignalized)

*  USRoute 40 (National Road) and Park Road / Leatherwood Lane (Existing Signalized)

e  USRoute 40 (National Road) and Mt. DeChantal Road / I-70 Off-Ramps (Existing Signalized)
e Mt. DeChantal Road and I-70 EB On-Ramp/Kroger’s Driveway (Existing Unsignalized)

e Mt. DeChantal Road and Kroger’s Driveway (Existing Signalized)

e  US Route 40 (National Road) and I-70 WB On-Ramp (Existing Unsignalized)

e WV 88 (Bethany Pike) and Warden Run Road (CR 15) (Existing Unsignalized)

e WV 88 (Bethany Pike) and Proposed Site Driveway (Proposed Signalized)

e Warden Run Road and Proposed Site Driveway (Proposed Unsignalized)

In order to forecast vehicle trips associated with this community-scale mixed-use village, a comparison of local Wheeling
trip generation data from The Highlands development was compared to national trip generation standards, Institute of

Transportation Engineers (ITE)

The Highlands is an existing 2.77 million square foot mixed-use development located in Triadelphia, West Virginia,
approximately 5 miles east of the proposed GC&P Bethany Pike (WV 88) Mixed-Use Village Development. The location
and development type provide a representative regional Wheeling market mixed-use development trip generator.
Based on data contained in a reported completed by HDR Engineering Inc., dated June 19, 2018, for The Highlands, a
regional Wheeling market mixed-use development weekday daily trip generation rate of 8.4858 trips per 1,000 SF, was
determined. This trip generation rate was compared to the rate for Land Use 820, Shopping Center, presented in ITE

. The data provided by ITE for Land Use 820, Shopping Center, reports a national




||STAI—ILSHEAFFER M i x eGdC—ﬁZeB\(/?itlhl 2;1 I:)Diekvee I((;vam ir?'z
HIEI\J(;II\JIEIEI{II\J(} Traffic Impact Study

average weekday daily trip rate of 37.75 trips per 1,000 SF of GLA, which is approximately 4.4 times greater than the
regional Wheeling market mixed-use development weekday daily trip generation rate determined from The Highlands
data.

Additionally, The Highlands regional Wheeling trip rate was also compared to the forecasted weekday daily trip rate for
the GC&P Mixed-Use Village Development utilizing ITE’s . ITE estimates that

the 997,900 SF GC&P Mixed-Use Village Development would generate 24,381 trips per day during a typical weekday,
which results in a weekday daily site generated trip rate of 24.4323 trips per 1,000 SF of development. The proposed
development, which is approximately one-third the size of The Highlands, was forecasted to generated approximately
3 times more weekday daily trips per 1,000 SF when compared to The Highlands regional trip rate.

A comparison of The Highlands regional Wheeling market mixed-use development data to ITE’s national data utilized
to forecast GC&P’s site generated trips shows that GC&P’s Mixed-Use Village preliminary development plan, which is
approximately one-third the size of The Highlands, is forecasted to generate approximately 3 times more weekday daily
trips per 1,000 SF. This comparison shows that the ITE national trip generation data is not an accurate representation
of a local regional Wheeling market mixed-use development; therefore, the regional Wheeling market mixed-use
development trip rate derived from The Highlands data was utilized and applied to the proposed 997,900 square foot
GC&P Bethany Pike (WV 88) Mixed-Use Village Development.

The purpose of a traffic impact study is to provide the most accurate traffic forecast possible for a proposed
development. In the absence of specific market derived data, ITE assumptions can be a useful substitute. However,
the data derived from the Wheeling market was elected as the most accurate predictor of potential traffic generated

by the proposed development.

Even though The Highlands trip generation data was selected as a more accurate trip generation predictor than ITE
data, it is anticipated that the forecasted trip results will overstate the proposed project traffic impacts to the study
area because of the lack of a local data source to make adjustments to the trips to reflect the limitations posed to the

potential supply of vehicle trips due to community scale development type and community scale location.

The resultant anticipated trip generation of the proposed 997,900 square foot GC&P Bethany Pike (WV 88) Mixed-Use

Village Development utilizing The Highlands data is presented in Table 3 and summarized below.

Trip Generation Summary
GC&P Mixed-Use Village Development, 997,990 SF
Weekday Daily Traffic Saturday Daily Traffic Peak Hour Traffic

AM Peak Hour
Enter Exit Total
261 109 370

PM Peak Hour
8,468 9,525 Enter Exit Total
337 447 784

Saturday Peak Hour

Enter Exit Total
404 351 755
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The primary distribution of the forecasted site trips is based on a population gravity model utilizing data obtained from

the United States Census Bureau’s OnTheMap Version 6. OnTheMap is a web-based mapping and reporting application

that shows where workers are employed and where they live. The OnTheMap data was used to determine where

population live within a 15-minute travel radius of who works in the City of Wheeling. The gravity model is weighted

based on an estimated maximum travel time distance, not to exceed a 15-minute travel time radius.

The results of the traffic analysis detailed in this study indicates that following mitigation measures should be completed

concurrent with the proposed GC&P Bethany Pike (WV 88) Mixed-Use Village Development.

On-Site Mitigation:

WV 88 (Bethany Pike) and Proposed Site Driveway

o

Construct a full-access driveway providing two (2) lanes ingress and two (2) lanes egress. The
proposed site driveway egress should accommodate an exclusive left turn lane and an exclusive right
turn lane.

Widen the southbound WV 88 approach at the proposed site driveway access to accommodate an
exclusive left turn lane and an exclusive through lane. The southbound left turn lane should provide
a minimum of 275 feet of storage, exclusive of taper.

Widen the northbound WV 88 approach at the proposed site driveway access to provide an exclusive
northbound right turn lane and an exclusive through lane. The northbound right turn lane should
provide a minimum of 450 feet, exclusive of taper.

Install a fully actuated, uncoordinated, traffic signal at the WV 88 and proposed site driveway
intersection. The signal should provide three (3) phases, a protected/permitted left turn phase for
the southbound WV 88 approach with a westbound right turn overlap phase, a permissive
northbound/southbound phase for WV 88, and a protected westbound phase for the proposed site
driveway.

Warden Run Road (CR 15) and Proposed Site Driveway

o

o

Construct a full-access driveway provided one (1) lane ingress and one (1) lane egress. The proposed
site driveway northbound egress approach should accommodate both left and right turns.

Install a stop sign on the northbound site driveway approach.

Off-Site Mitigations:

US Route 40 (National Road) and WV 88 (Bethany Pike)/Altenheim Avenue

o

o

Optimize signal timing splits and offsets. Optimization of the signal timings includes removal of the
existing all-pedestrian phase.

Lengthen the existing southbound right turn lane to provide a minimum of 475 feet of storage,
exclusive of taper.

Install pedestrian push-button actuation at all existing pedestrian crossing locations.

US Route 40 (National Road) and Park Avenue / Leatherwood Lane

(o]

Optimize signal timing splits and offsets. Optimization of the signal timings includes removal of the
existing all-pedestrian phase.
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o Install pedestrian push-button actuation at all existing pedestrian crossing locations.

US Route 40 (National Road) and Mt. DeChantal Road / I-70 Off-Ramps
o Optimize signal timing splits and offsets.
e Mt. DeChantal Road and Kroger’s Driveway

o Optimize signal timing splits and offsets.

As detailed in the study results of capacity analysis show that the study intersections can maintain or even improve pre-
development (no-build) conditions with implementation of the proposed on-site and off-site mitigation, except at the
intersection of US Route 40 and WV 88/Altenheim Avenue. The intersection of US Route 40 and WV 88 (Bethany
Pike)/Altenheim Avenue experiences the greatest impacts due to the proposed development. Implementation of the
recommended timing optimizations are anticipated to improve operations and maintain pre-development (no-build)
conditions for the weekday AM and Saturday peak hours; however, the weekday PM peak hour is anticipated to

experience marginal increases in delay.

It can be anticipated that projected traffic volumes will be overstated at the intersection of US Route 40 and WV 88
(Bethany Pike)/Altenheim Avenue due to the proposed development. The proposed community-scaled mixed-use
development is anticipated to attract existing local residents. Currently, local residents utilize the US Route 40 corridor
and I-70 to access their household needs. However, the proposed community-scaled mixed-use development will
provide the household needs for these local residents, thus reducing the volume of traffic originally destined outside
the study area via US Route 40 and |-70. Therefore, this change in land use on the WV 88 (Bethany Pike) corridor would
benefit from a more balance mix of land uses, rather than the residential only pattern which has evolved in this corridor

over time and assist in the mitigation of traffic in the WV 88 (Bethany Pike) and US Route 40 corridors.

In addition, utilization of The Highlands regional Wheeling market mixed-use development data does allow the traffic
model developed for this study to reflect the Wheeling market, but on a much larger super-regional commercial scale.
The Highlands is reflective of a regional retail power center, meaning that the center contains category-dominant
anchors and is adjacent to a highly visible roadway, Interstate 70. The proposed GC&P WYV 88 (Bethany Pike) Mixed-
Use Village Development is community-scaled, accommodating community scale needs, and is adjacent to WV 88
(Bethany Pike), a principal arterial roadway. It is anticipated that the site generated traffic for the proposed
development would be furthered reduced based on the location and community-scaled services are proposed to be
provided. Even though The Highlands trip generation data was selected as a more accurate trip generation predictor
than ITE data, it is anticipated that the forecasted trip results will overstate the proposed project traffic impacts to the
study area because of the lack of a local data source to make adjustments to the trips to reflect the limitations posed

to the potential supply of vehicle trips due to community scale development type and community scale location.

Lastly, it is anticipated that traffic volumes will increase throughout the study area due to events at Oglebay Resort and
Conference Center. For instance, Oglebay Resort and Conference Center holds an annual event during the holiday
season, the Festival of Lights, which occurs from mid-November through mid-January. The Festival of Lights attracts
over one million visitors each year. Additional major events at Oglebay Resort and Conference Center includes the
Spring Flower and Garden Show, Fourth of July Celebrations, and Octoberfest. However, at the time the traffic counts
were completed, no major events were scheduled to occur.
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Therefore, based on the information detailed above, it is anticipated that the analysis results presented in the study are
highly conservative and implementation of the proposed mitigation measures would accommodate site traffic
generated by the proposed GC&P Bethany Pike (WV 88) Mixed-Use Village Development.
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B. Introduction

Stahl Sheaffer Engineering, LLC (Stahl Sheaffer) has completed a transportation impact study (TIS) for the GC&P Bethany
Pike (WV 88) Mixed-Use Village Development, located north of the Woodsdale neighborhood, bounded by WV 88
(Bethany Pike) to the west and Warden Run Road to the north in the City of Wheeling, Ohio County, West Virginia. The
purpose of this report is to identify potential traffic impacts resulting from the preliminary development program within
the transportation study area.

C. Project Description

As shown in Figure 1, the site is located north of the Woodsdale neighborhood, east of WV 88 (Bethany Pike) and south
of Warden Run Road (CR 15), in the City of Wheeling, Ohio County, West Virginia. The preliminary development program
for the site will encompass a blend of residential, hotel, commercial, office, and entertainment components .

For purposes of this study, the preliminary development program is anticipated to be fully built out by year 2030 and is
proposed to include a total of 997,900 square feet (SF) of community-scaled mixed-use development space. A
breakdown of the preliminary development program is summarized below.

GC&P Mixed-Use Village
Preliminary Development Program
Development Component Category Size EETE] C )
Per Category
Residential 132,000 SF Townhomes
Hotel 62,400 SF Hotel
Entertainment/Recreational 88,500 SF Fitness Center, Bowling Alley, Movie Theater
Office 490,000 SF Office Space, Institutional Space
Retail 225,000 SF Specialty Retail, Restaurant(s), Coffee Shop,
Grocery Store, Pharmacy Store
TOTAL GC&P MIXED-USE VILLAGE 997,900 SF -

Access to the site is proposed via one (1) full-access driveway on Bethany Pike (WV 88) and one (1) full-access driveway
on Warden Run Road (CR 15).

The preliminary development program conceptual plan for the GC&P Bethany Pike (WV 88) Mixed-Use Village is
presented in Figure 2.

A scope of study was developed through discussions with representatives of the West Virginia Division of Highways
(WVDOH) Traffic Engineering Department held on Thursday, January 16, 2020. Based on these discussions, the
following intersections were selected for study per direction received from WVDOH:

e US Route 40 (National Road) and WV 88 (Bethany Pike) (Existing Signalized)
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* WV 88 (Bethany Pike) and GC&P Road (CR 7) (Existing Unsignalized)

* USRoute 40 (National Road) and Park Road / Leatherwood Drive (Existing Signalized)

e USRoute 40 (National Road) and Mt. DeChantal Road / I-70 Off-Ramp (Existing Signalized)
e Mt. DeChantal Road and I-70 EB On-Ramp/Kroger’s Driveway (Existing Unsignalized)

e Mt. DeChantal Road and Kroger’s Driveway (Existing Signalized)

e US Route 40 (National Road) and I-70 WB On-Ramp (Existing Unsignalized)

¢ WV 88 (Bethany Pike) and Warden Run Road (CR 15) (Existing Unsignalized)

* WV 88 (Bethany Pike) and Proposed Site Driveway (Proposed Signalized)

e Warden Run Road and Proposed Site Driveway (Proposed Unsignalized)

The study intersections and existing roadway configurations are illustrated in Figure 3. A copy of the TIS Scope of Study

approved by WDOH is included in the Appendix to this report.

D. Data Collection

In order to better understand the study intersections and roadways, a field reconnaissance of the study area was
conducted. Information obtained at each study intersections during from this field review included information on

roadway widths, roadway grades, lane configurations, traffic control and posted speed limits.

The transportation study area is serviced by public transit from the Ohio Valley/Eastern Ohio Regional Transportation
Authority (OVRTA and EORTA). A total of two (2) public transit routes are serviced by OVRTA within the study area; the
Elm Grove/Highlands Route and the Mt. DeChantal Route. Both routes traverses US Route 40 and or WV 88, within the

transportation study area.
The transportation study area encompasses the following roadways:

¢ Interstate 70 (I-70) - I-70 is a major east-west Interstate that is part of the US Interstate system spanning over
2,100 miles from Utah to Maryland. Access to I-70 occurs along Mt. DeChantal Road and US Route 40 within

the study area.

¢ US Route 40 (National Road) — US Route 40 is a major east-west route that is part of the US Highway system,
which stretches just over 2,200 miles, between Utah and New Jersey. US Route 40 is classified as a principal
arterial west of WV 88 and a minor arterial east of WV 88. Within the vicinity of the study area, US Route 40
provides two-lanes of travel in both the east-west direction with a two-way center left turn lane. .

WV 88 (Bethany Pike) - WV 88 is a West Virginia State Route providing one-lane of travel in both the north-

south directions and is classified as a principal arterial within the study area.

e GC&P Road (CR 7) - GC&P Road is a County Route providing one-lane of travel in both the north-south

directions and is classified as a major collector within the study area.
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e Mt. DeChantal Road - Mt. DeChantal Road is a principal arterial that provides a north-south connection
between I-70 and US Route 40.

e Warden Run Road (CR 15) - Warden Run Road is a County Route providing one lane of travel in both the east-

west directions and is classified as a major collector within the study area.
The following provides a description of the intersections selected for study within the transportation study area.

US Route 40 (National Road) and WV 88 (Bethany Pike)/Altenheim Avenue — At the intersection of US Route 40 and
WYV 88/Altenheim Avenue, the eastbound US Route 40 approach provides two (2) lanes, an exclusive left turn lane and
a shared through/right turn lane. The westbound US Route 40 approach provides two (2) lanes, a shared left
turn/through lane and a shared through/right turn lane. The northbound Altenheim Avenue approach provides a single
lane of travel for all left turn, through and right turn movements. The southbound WYV 88 approach provides two (2)
lanes, a shared left turn/through lane and an exclusive right turn lane. This intersection is controlled by an actuated-
coordinated signal within the coordinated US Route 40 signal system. The signal operates at a 95 second cycle length
during the AM peak hour and a 115 second cycle length during the PM and Saturday peak hours. The posted speed
limit on US Route 40 is 35 miles per hour (mph), the posted speed limit on WV 88 is 30 mph, and the posted speed limit

on Altenheim Avenue is 25 mph.

WV 88 (Bethany Pike) and GC&P Road (CR 7)/Church Driveway — At the intersection of WV 88 and GC&P Road, the
eastbound WV 88 approach provides two (2) lanes, a left turn lane and a shared through/right turn lane. The exclusive
eastbound left turn lane provides 130-feet of vehicular storage. The westbound WV 88 approach provides one (1) lane
for all applicable movements. The southbound GC&P Road approach provides one (1) lane for all applicable movements.
The northbound Church Driveway approach provides one (1) lane for all applicable movements. This intersection
operates as two-way stop controlled, with a stop sign on the northbound and southbound approaches. The posted
speed limit on WV 88 is 30 mph, the posted speed limit on GC&P Road is 25 mph and there is no posted speed limit in
the Church Driveway.

US Route 40 (National Road) and Park Road/TJ)’s Driveway - At the intersection of US Route 40 and Park Road/T)’s
Driveway, the eastbound US Route 40 approach provides three (3) lanes, an exclusive left turn lane, an exclusive through
lane, and a shared through/right turn lane. The exclusive left turn lane provides 150-feet of vehicular storage. The
westbound US Route 40 approach provides three (3) lanes, an exclusive left turn lane, which is part of the two-way
center left turning lane, an exclusive through lane, and a shared through/right turn lane. The exclusive left turn lane
provides approximately 60-feet of storage. The southbound Park Road approach has two (2) lanes, a shared left turn
and through lane and an exclusive channelized right turn lane. The TJ’s Driveway northbound approach has one (1) lane
for all applicable movements. The intersection of US Route 40 and Park Road/TJ)’s Driveway is controlled through an
actuated-coordinated traffic signal and is the master controller within the coordinated US Route 40 signal system. This
intersection traffic signal also controls the signal at the intersection of US Route 40 and Leatherwood Lane/gas station
driveway, operating as a clustered intersection traffic signal control. The intersection operates at a 95 second cycle
length during the AM peak hour and a 115 second cycle length during the PM and Saturday peak hours. The posted
speed limit on US Route 40 is 35 mph, the posted speed limit on Park Road is 25 mph, and there is no posted speed

limit on TJ’s driveway.
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US Route 40 (National Road) and Leatherwood Lane/Gas Station Driveway — At the intersection of US Route 40 and
Leatherwood Lane/Gas Station Driveway, the eastbound US Route 40 approach provides two (2) lanes, one (1) shared
left turn/through lane and one (1) shared through/right turn lane. The westbound US Route 40 approach provides three
(3) lanes, one (1) exclusive left turn lane, one (1) exclusive through lane and one (1) shared through/right turn lane. The
exclusive left turn lane provides 105-feet of vehicle storage. The northbound Leatherwood Lane approach provides one
(1) lane for all applicable movements. The southbound Gas Station Driveway approach provides one (1) lane for
applicable movements. The intersection is controlled by the actuated-coordinated traffic signal controller at the
intersection US Route 40 and Park Road. The intersection operates at a 95 second cycle length during the AM peak
hour and a 115 second cycle length during the PM and Saturday peak hours. The posted speed limit on US Route 40 is
35 mph, the posted speed limit on Leatherwood Lane is 25 mph, and there is no posted speed limit for the Gas Station

Driveway.

US Route 40 (National Road) and Mt. DeChantal Road — At the intersection of US Route 40 and Mt. DeChantal Road,
the eastbound US Route 40 approach provides two (2) lanes, one exclusive through lane and one shared through/right
turn lane. The westbound US Route 40 approach provides three (3) lanes, one exclusive left turn lane and dual through
lanes. The northbound Mt. DeChantal Road approach provides dual left turn lanes and dual channelized right turn lanes.
The intersection of US Route 40 and Mt. DeChantal Road is controlled through an actuated-coordinated traffic signal
within the coordinated US Route 40 signal system. This intersections traffic signal also controls the signal at the
intersection of Mt. DeChantal Road and I-70 EB Off-Ramps, operating as a clustered intersection traffic signal control.
The intersection operates at a 95 second cycle length during the AM peak hour and a 115 second cycle length during
the PM and Saturday peak hours . The posted speed limit on US Route 40 is 35 mph and the posted speed limit on Mt.
DeChantal Road is 25 mph.

Mt. DeChantal Road and I-70 EB Off-Ramp — At the intersection of Mt. DeChantal Road and the I-70 EB Off-Ramp, the
northbound Mt. DeChantal approach provides two (2) lanes, an exclusive through lane and a shared through/right turn
lane. The southbound Mt. DeChantal approach provides one (1) exclusive through lane. The eastbound I-70 EB Off-
Ramp approach provides two (2) lanes, a shared left turn/through lane and a shared through/right turn lane. The
intersection is controlled by the actuated-coordinated traffic signal controller at the intersection of US Route 40 and
Mt. DeChantal Road. The intersection operates at a 95 second cycle length during the AM peak hour and a 115 second
cycle length during the PM and Saturday peak hours. The posted speed limit on Mt. DeChantal Road is 25 mph and the
posted speed limit on the |-70 EB Off-Ramp is 35 mph.

Mt. DeChantal Road and I-70 EB On-Ramp /Kroger’s Driveway — At the intersection of Mt. DeChantal Road and I-70 EB
On-Ramp/Kroger’s Driveway the westbound Kroger’s Driveway approach has two (2) lanes, one exclusive left turn lane
and one exclusive channelized right turn lane. The two lanes are separated by a median with the left turn lane operating
as stop controlled and the right turn lane operating as yield controlled. The northbound Mt. DeChantal Road approach
provides two (2) lanes, one (1) exclusive left turn lane and one (1) exclusive through lane. The exclusive left turn lane
provides 170-feet of vehicular storage. The southbound Mt. DeChantal Road approach provides one (1) lane for the
through and right turn movements. The intersection operates as two-way stop controlled, with a stop sign on the
westbound Kroger’s Driveway approach. The posted speed limit on Mt. DeChantal Road is 25 mph and there is no
posted speed limit on the Kroger’s Driveway.
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Mt. DeChantal Road and Kroger’s Driveway — At the intersection of Mt. DeChantal Road and Kroger’s Driveway the
westbound Kroger’s Driveway approach provides two (2) lanes, one (1) exclusive left turn lane and one (1) exclusive
right turn lane. The exclusive right turn lane provides 80-feet of vehicular storage. The northbound Mt. DeChantal Road
approach provides two (2) lanes, one (1) exclusive through lane and one (1) exclusive right turn lane. The exclusive right
turn lane provides 120-feet of vehicular storage. The southbound Mt. DeChantal Road approach provides two (2) lanes,
one (1) exclusive left turn lane and one (1) exclusive through lane. The exclusive left turn lane provides 210-feet of
vehicular storage. The intersection operates as an actuated-coordinated signal as part of the coordinated US Route 40
signal system. The intersection operates at a 95 second cycle length during the AM peak hour and a 115 second cycle
length during the PM and Saturday peak hours. The posted speed limit on Mt. DeChantal Road is 25 mph and there is

no posted speed limit on Kroger’s Driveway.

US Route 40 (National Road) and I-70 WB On-Ramp - At the intersection of US Route 40 and the I-70 WB On-Ramp,
the eastbound US Route 40 approach provides two (2) lanes, one (1) exclusive through lane and one (1) shared through
and right turn lane. The westbound US Route 40 approach provides two (2) lanes, one (1) shared left turn/through lane
and one (1) exclusive through lane. There is no traffic control at this intersection; however, all westbound left turns
onto the I-70 ramp must yield to oncoming traffic. The posted speed limit on US Route 40 is 35 mph.

WYV 88 (Bethany Pike/Oglebay Drive) and Warden Run Road (CR 15) — At the intersection of WV 88 and Warden Run
Road the north eastbound WV 88 approach provides one (1) lane for the shared through/right turn movements. The
westbound Warden Run Road approach provides one (1) lane for the shared left turn/right turn movements. The south
westbound Oglebay Drive approach provides one (1) lane for the shared left turn/ through movements. The intersection
operates as two-way stop controlled, with a stop sign at the westbound Warden Run Road approach. The posted speed

limit on WV 88 is 30 mph and the posted speed limit on Warden Run Road is 30 mph.

Photographs of the study roadways and intersections, along with copies of the traffic signal permit drawings for the
signalized study intersection and sketches of the unsignalized intersection have been included in the Appendix to this

report.

Manual turning movement counts were performed by Tri-State Traffic Data, a traffic data collection firm, at each
existing study intersection from 7:00 AM to 9:00 AM and from 3:00 PM to 6:00 PM on Friday, January 24, 2020 and
from 11:00 AM to 2:00 PM on Saturday, January 25, 2020. The turning movement counts were performed while local
schools and universities were in session and were completed prior to the 1-70 construction project. In addition, no
major events were scheduled to occur at Oglebay Resort and Conference Center at the time the turning movement
counts were completed. The turning movement counts include tabulations of typical vehicles (passenger vehicles),
heavy vehicles (trucks and buses), bicycles and pedestrians crossing each approach to the study intersections. The
2020 existing peak hour traffic volumes determined form these counts utilized the peak hour of each intersection for

the weekday AM peak hour, weekday PM peak hour and Saturday peak hour.

Upon review of the turning movement counts, illegal movements were recorded at the intersection of Mt. DeChantal
Road and the I-70 EB On-Ramp/Kroger’s Driveway on the westbound approach. The westbound Kroger’s Driveway
approach only permits left turns and right turns onto Mt. DeChantal Road and prohibits the through movement onto

the I-70 eastbound on-ramp. However, this westbound through movement was observed to occur, resulting in 9 illegal
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through movements during the weekday AM peak hour, 21 illegal through movements during the weekday PM peak
hour, and 26 illegal through movements during the Saturday peak hour. These illegal westbound through movements
were rerouted to turn right onto Mt. DeChantal at Kroger’s Driveway signalized intersection and then turn left from Mt.
DeChantal Road onto the I-70 eastbound on-ramp. In addition, utilization of the peak hour traffic volumes per
intersection resulted in peak hour traffic volumes between various intersections to not balance. Therefore, existing
traffic volumes were balanced between intersections where applicable.

The resultant 2020 existing conditions peak hour traffic volumes determined from the turning movement counts with
the adjustments detailed are presented in Figure 4. In addition, the 2020 existing conditions peak hour pedestrian
volumes determined from the turning movement counts are presented in Figure 5.

Summaries of the data collected during the turning movement counts at each of the study intersections, as well as the

existing peak hour traffic volume development are included in the Appendix to this report.

Automatic traffic recorder (ATR) count data was obtained from the most recent available West Virginia Division of
Highways (WVDOH) data within the study area. WVDOH ATR data included approaches to the east and to the north of
US Route 40 (National Road) and WV 88 (Bethany Pike) intersection. The WVDOH ATR counts conducted on WV 88,
north of US Route 40, were completed from Monday, July 21, 2014 through Wednesday, July 23, 2014. The WVDOH
ATR counts conducted on US Route 40, east of WV 88, were completed from Tuesday, July 11, 2017 through
Wednesday, July 12t, 2017. A summary of the WVDOH ATR data is as follows:

Roadway Direction of Travel UELLITIES
(vpd)
Eastbound 5,885
US Route 40 Westbound 5,239
Combined 11,124
Northbound 6,807
WV 88 Southbound 6,900
Combined 13,707

ATR count data and spreadsheets are provided in Appendix to this report.

E. 2020 Existing Conditions

Capacity analyses were performed for each study intersection using the existing 2020 traffic volumes, as shown in Figure
4, and existing intersection operations for the weekday AM, weekday PM, and Saturday peak hours. The analysis was
performed using Synchro Signal Timing and Analysis Software (Version 10.3, Build 122, Revision 0). The capacity/level
of service (LOS) analysis results reported in this study were based on methodologies published in the

, by the Transportation Research Board (HCM 6% Edition), where applicable. Signalized intersections
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that do not adhere to the standard NEMA phasing, such as two (2) intersections operating under one controller
(clustered intersections), or intersections with exclusive pedestrian phases, utilized Synchro percentile delay results to
determine the level of service results. Both capacity analysis methodology determines how well an intersection,
approach to an intersection, or movement at an intersection operates, and assigns to it a level of service (LOS) A through
F, with LOS A representing the best operating conditions and LOS F, the worst. Detailed definitions of LOS have been
included in the Appendix to this report.

The results of the capacity calculations performed for the existing conditions of the transportation study area are
summarized in Table 1.

The 2020 existing conditions capacity analyses revealed that all movements, approaches and overall intersection
operate at a LOS D or better, except for the following:

US Route 40 (National Road) and WV 88 (Bethany Pike)/Altenheim Avenue

o Northbound Altenheim Avenue approach operates at a LOS F (156.8 seconds of delay) during the
weekday AM peak hour and at a LOS F (100.3 seconds of delay) during the weekday PM peak hour.

o Southbound WYV 88 through and left turn movements operate at a LOS E (58.5 seconds of delay)
during the Saturday peak hour.

* WV 88 (Bethany Pike) and GC&P Road (CR 7)/Church Driveway

o Northbound Church Driveway approach operates at a LOS E (43.4 seconds of delay) during the
weekday PM peak hour.

e USRoute 40 (National Road) and Leatherwood Lane/Gas Station Driveway

o Northbound Leatherwood Lane approach operates at a LOS E (58.9 seconds of delay) during the
Saturday peak hour.

e US Route 40 (National Road) and Mt. DeChantal Road

o Westbound US Route 40 left turn lane operates at a LOS E (65.6 seconds of delay) during the weekday
PM peak hour.

¢ Mt. DeChantal Road and I-70 EB Off-Ramp

o Eastbound I-70 EB Off-Ramp approach operates at a LOS E (56.4 seconds of delay) during the weekday
PM peak hour.

e Mt. DeChantal Road and Kroger’s Driveway

o Westbound Kroger’s Driveway right turn lane operates at a LOS E (62.6 seconds of delay) during the
weekday AM peak hour, at a LOS E (69.9 seconds of delay) during the weekday PM peak hour and at
a LOS E (68.9 seconds of delay) during the Saturday peak hour.
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o Westbound Kroger’s Driveway approach operates at a LOS E (61.0 seconds of delay) during the
weekday AM peak hour, at a LOS E (68.3 seconds of delay) during the weekday PM peak hour and at
a LOS E (67.8 seconds of delay) during the Saturday peak hour.

The 2020 existing conditions weekday AM, weekday PM, and Saturday peak hour levels of service are summarized on
Figures 6, 7, and 8, respectively.

The Synchro printouts are included in the Appendix to this report.

Traffic volumes at the study intersections were used to perform queuing analyses for each approach/lane group for the
weekday AM, weekday PM, and Saturday peak hour for the 2020 existing conditions. Synchro was utilized for the queue
analyses and the 95 percentile queue length results are reported in Table 2. Based on the results of the analysis, the

following queues are anticipated to extend beyond their available storage:
e USRoute 40 (National Road) and WV 88 (Bethany Pike)/Altenheim Avenue

o The northbound Altenheim Avenue shared left turn/through/right turn movement is forecasted to
gueue beyond its available queue capacity during the weekday AM and weekday PM peak hours.

All other queues are contained within their available storage. Copies of the queuing analyses performed for the 2020
existing conditions are included in the Appendix to this report.

L

Site Traffic Generation and Distribution

The GC&P Bethany Pike (WV 88) Mixed-Use Village preliminary development program concept plan entails a blend of
residential, hotel, commercial, office, and entertainment components. In order to forecast vehicle trips associated with
this community-scale mixed-use village, a comparison of local Wheeling trip generation data from The Highlands
development was compared to national trip generation standards, Institute of Transportation Engineers (ITE) __

The Highlands is an existing mixed-use development located in Triadelphia, West Virginia, approximately 5 miles east
of the proposed GC&P Bethany Pike (WV 88) Mixed-Use Village Development. The location and development type
provide a representative regional Wheeling market mixed-use development trip generator. The Highlands includes
approximately 2.77 million square feet of mixed-use development space, which includes major retailers, such as
Cabela’s, Target, Wal-Mart, and Kohl’s, numerous restaurants, a movie theater, office space, and various other services.
A report completed by HDR Engineering, Inc., dated June 19, 2018, documented traffic data collected at The Highlands
along Cabela Drive in March 2018 and April 2018. This report indicates that 23,500 vehicles per day were observed on
Cabela Drive at The Highlands entrance. Based on the existing daily traffic volume and size of The Highlands, a regional

Wheeling market mixed-use development weekday daily trip generation rate, trips per 1,000 SF, was determined. The
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Highlands was estimated to generate approximately 8.4858 weekday daily trips per 1,000 SF of development. A
summary of The Highlands data is presented below.

Size Weekday Daily Site Weekday Daily Site
Development (Sq. Ft.) Generated Traffic Generated Trip Rate
Q. Ft. (Trips Per Day)¥ (Trips Per 1,000 SF)
The Highlands 2,769,331 23,500 8.4858
(1) Daily site generated traffic obtained from daily count data summarized in ! "# $h W@ " ( )

prepared by HDR Engineering, Inc., dated June 19, 2018.

The Highlands weekday daily site generated trip rate of 8.4858 trips per 1,000 SF of development was compared to the
rate for Land Use 820, Shopping Center, presented in ITE . The data provided

by ITE for Land Use 820, Shopping Center, reports a national average weekday daily trip rate of 37.75 trips per 1,000 SF
of GLA, which is approximately 4.4 times greater than the regional Wheeling market mixed-use development weekday

daily trip generation rate determined from The Highlands data.

The weekday daily site generated trip rate for The Highlands was then compared to the forecasted weekday daily trip
rate for the GC&P Mixed-Use Village Development utilizing ITE’s . ITE forecasts
that the 997,900 SF GC&P Mixed-Use Village Development would generate 24,381 trips per day during a typical
weekday. This results in a weekday daily site generated trip rate of 24.4323 trips per 1,000 SF of development.

A comparison of The Highlands regional Wheeling market mixed-use development data to ITE’s national data utilized
to forecast GC&P’s site generated trips shows that GC&P’s Mixed-Use Village preliminary development plan, which is
approximately one-third the size of The Highlands, is forecasted to generate approximately 3 times more weekday daily
trips per 1,000 SF. A comparison summary The Highlands data and GC&P data utilizing ITE, is presented below.

Size Weekday Daily Site Weekday Daily Site
Development Source (Sq. Ft.) Generated Traffic Generated Trip Rate
9. Ft. (Trips Per Day)¥ (Trips Per 1,000 SF)
The Highlands | Locally Collected Data™ 2,769,331 23,500 8.4858
GC&P ITE? 997,900 24,381 24.4323
Percent Difference o o o
(Between GC&P and The Highlands) -64.0% 3.7% 187.9%

This comparison shows that the ITE national trip generation data is not an accurate representation of a local regional
Wheeling market mixed-use development; therefore, the regional Wheeling market mixed-use development trip rate
derived from The Highlands data was utilized and applied to the proposed 997,900 square foot GC&P Bethany Pike (WV
88) Mixed-Use Village Development.

The purpose of a traffic impact study is to provide the most accurate traffic forecast possible for a proposed
development. In the absence of specific market derived data, ITE assumptions can be a useful substitute. However,
the data derived from the Wheeling market was elected as the most accurate predictor of potential traffic generated

by the proposed development.

Even though The Highlands trip generation data was selected as a more accurate trip generation predictor than ITE

data, it is anticipated that the forecasted trip results will overstate the proposed project traffic impacts to the study
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area because of the lack of a local data source to make adjustments to the trips to reflect the limitations posed to the

potential supply of vehicle trips due to community scale development type and community scale location.

The resultant anticipated trip generation of the proposed GC&P Bethany Pike (WV 88) Mixed-Use Village Development
utilizing The Highlands data is presented in Table 3 and summarized below.

Trip Generation Summary
GC&P Mixed-Use Village Development, 997,990 SF
Weekday Daily Traffic Saturday Daily Traffic Peak Hour Traffic

AM Peak Hour
Enter Exit Total
261 109 370

PM Peak Hour
8,468 9,525 Enter Exit Total
337 447 784

Saturday Peak Hour

Enter Exit Total
404 351 755

Detailed trip generation calculations are included in the Appendix to this report.

The primary trip distribution is based on a population gravity model utilizing data obtained from the United States
Census Bureau’s OnTheMap Version 6. OnTheMap is a web-based mapping and reporting application that shows where
workers are employed and where they live. The City of Wheeling was selected as the centroid for the OnTheMap data
to determine where population live within a 15-minute travel radius of who works in the City of Wheeling, for

determination of the forecasted primary trip distribution.

The 15-minute travel radius encompassed all census tracts within Ohio County, West Virginia and various census tracks
within Marshall County, West Virginia and Belmont County, Ohio. Each census tract identified was assigned a primary
travel route into the study area, based on the study area roadways. The gravity model was then applied to the census
tract population results from OnTheMap and the average travel time from each census tract to the proposed

development. The results the gravity model distribution identified the following primary distributions:

Travel Route Commercial/Office/Entertainment
(To/From) Primary Distribution

| -70 West 20%
I-70 East 5%
US Route 40 West 9%
US Route 40 East 48%
Mt. DeChantal Road 6%
GC&P Road North 3%
Warden Run Road East 5%
Bethany Pike East 4%

Total 100%
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The primary trip distribution based on the gravity model for the proposed development is shown in Figure 9.

The primary distribution was applied to the forecasted site generated traffic summarized Table 3. The resultant
forecasted GC&P Bethany Pike (WV 88) Mixed-Use Development site generated trips are shown in Figure 10. Detailed

trip distribution calculations are included in the Appendix to this report.

G. 2030 Without Development (No Build) Conditions

Construction of the proposed GC&P Bethany Pike (WV 88) Mixed-Use Village Development is anticipated to reach full
build-out in approximately 10 years, year 2030, and the build-out is anticipated to occur over multiple phases. However,
for purposes of this study, only the full build-out of the development, year 2030, has been evaluated. Therefore, traffic

volumes were projected for the study intersections for year of full build-out 2030 conditions.

The forecasted year 2030 without development (no build) traffic volumes for the weekday AM, weekday PM and
Saturday peak hours were determined by applying a 1.337% per year background traffic growth rate to the 2020 existing
peak hour traffic volumes. The background traffic growth rate was obtained from WVDOH Planning Division. The
resultant 2030 without development (no build) traffic volumes for the weekday AM, weekday PM and Saturday peak

hours are presented in Figure 11.

Capacity calculations were performed for the existing study intersections for the 2030 without development (no build)
traffic volumes for the weekday AM, weekday PM and Saturday peak hours. The 2030 without development capacity
analysis utilized the existing operating conditions, as previously detailed, at the existing study intersections. The results
of the capacity calculations performed for the 2030 without development (no build) traffic volumes are summarized in
Table 1 for the weekday AM, weekday PM and Saturday peak hours.

The 2030 without development (no build) conditions capacity analyses revealed that all movements, approaches and

overall intersection operate at a LOS D or better, except for the following:
e USRoute 40 (National Road) and WV 88 (Bethany Pike)/Altenheim Avenue

o Northbound Altenheim Avenue approach is forecasted to operate at a LOS F (258.9 seconds of delay)
during the weekday AM peak hour and at a LOS F (160.5 seconds of delay) during the weekday PM

peak hour.

o Southbound WV 88 through and left turn movements are forecasted to operate at a LOS E (60.9
seconds of delay) during the Saturday peak hour.

o The intersection of US Route 40 and WV 88 is forecasted to operate at a LOS E (61.3 seconds of delay)
during the weekday AM peak hour.
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WYV 88 (Bethany Pike) and GC&P Road (CR 7)/Church Driveway

o

Northbound Church Driveway approach is forecasted to operate at a LOS F (60.5 seconds of delay)
during the weekday PM peak hour.

US Route 40 (National Road) and Leatherwood Lane/Gas Station Driveway

o

Westbound US Route 40 through and right turn movements are forecasted to operate ata LOS F (76.1
seconds of delay) during the weekday AM peak hour.

Westbound US Route 40 approach is forecasted to operate at a LOS E (74.1 seconds of delay) during
the weekday AM peak hour.

Westbound US Route 40 left turn movement is forecasted to operate at a LOS E (65.8 seconds of
delay) during the weekday PM peak hour.

Northbound Leatherwood Lane approach is forecasted to operate at a LOS E (62.9 seconds of delay)
during the Saturday peak hour.

US Route 40 (National Road) and Mt. DeChantal Road

o

Westbound US Route 40 left turn movement is forecasted to operate at a LOS F (106.0 seconds of

delay) during the weekday PM peak hour.

Westbound US Route 40 approach is forecasted to operate at a LOS E (63.9 seconds of delay) during
the weekday PM peak hour.

Mt. DeChantal Road and I-70 EB Off-Ramp

o

Eastbound I-70 EB Off-Ramp approach is forecasted to operate at a LOS E (59.0 seconds of delay)
during the weekday AM peak hour and at a LOS E (77.9 seconds of delay) during the weekday PM
peak hour.

Mt. DeChantal Road and Kroger’s Driveway

(o]

Westbound Kroger’s Driveway right turn lane is forecasted to operate at a LOS E (62.6 seconds of
delay) during the weekday AM peak hour, at a LOS E (69.9 seconds of delay) during the weekday PM
peak hour and at a LOS E (68.9 seconds of delay) during the Saturday peak hour.

Westbound Kroger’s Driveway approach operates at a LOS E (61.0 seconds of delay) during the
weekday AM peak hour, at a LOS E (68.3 seconds of delay) during the weekday PM peak hour and at
a LOS E (67.8 seconds of delay) during the Saturday peak hour.

The 2030 without development (no build) conditions weekday AM, weekday PM, and Saturday peak hour levels of

service are summarized on Figures 12, 13, and 14, respectively.

Copies of the capacity analyses performed using Synchro for the 2030 without development (no build) conditions are

included in the Appendix to this report.
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Traffic volumes at each study intersections were used to perform queuing analyses for each approach/lane group for
the weekday AM, weekday PM and Saturday peak hours for the 2030 without development (no build) conditions.
Synchro was utilized for the queue analyses and the 95" percentile queue length results are reported in Table 2. Based
on the results of the analysis, the following queues are anticipated to extend beyond their available storage:

e USRoute 40 (National Road) and WV 88 (Bethany Pike)/Altenheim Avenue

o The northbound Altenheim Avenue shared left turn/through/right turn movement is forecasted to

gueue beyond its available queue capacity during the weekday AM and weekday PM peak hours.
e US Route 40 (National Road) and Park Road

o The eastbound US Route 40 left turn movement is forecasted to queue beyond its available queue
capacity during the weekday AM peak hour. However, this queue can be contained within the existing

two-way center left turn lane.

All other queues are forecasted to be contained within the available storage for each existing turn lane. Copies of the
gueuing analyses performed using Synchro for the 2030 without development (no build) conditions are included in the
Appendix to this report.

H. 2030 With Development (Build) Conditions

The following details the determination of 2030 with development (build) conditions traffic volumes and results of the

capacity and queue analyses completed.

The 2030 with development (build) conditions peak hour traffic volumes were determined by applying the total
forecasted peak hour site generated trips for the proposed GC&P Bethany Pike (WV 88) Mixed-Use Village Development
for the weekday AM, weekday PM and Saturday peak hours (Figure 10) to the 2030 without development (no build)
peak hour traffic volumes (Figure 11). The resultant 2030 with development (build) peak hour traffic volumes for the

weekday AM, weekday PM and Saturday peak hours are summarized in Figure 15.

Capacity analyses were performed at the study intersections for the 2030 with development (build) conditions for the
weekday AM, weekday PM and Saturday peak hour traffic volumes, as shown in Figure 15. The opening year 2030 with
development capacity analysis utilized existing operating conditions as previously detailed, assuming no roadway or
timing improvements, at the existing study intersections. The results of the capacity calculations performed for the
2030 with development (build) traffic volumes are summarized in Table 1 for the weekday AM, weekday PM and
Saturday peak hours.
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The capacity analysis results indicate that the following movements, approaches, and overall intersection level of

service decrease levels of service and/or increase delay to unacceptable conditions:
*  USRoute 40 (National Road) and WV 88 (Bethany Pike)/Altenheim Avenue

o Eastbound US Route 40 left turn movement is forecasted to decrease level of service and increase
delay as follows:
AM Peak Hour: from LOS D (45.2 seconds of delay) to LOS F (203.5 seconds of delay)
PM Peak Hour: from LOS D (40.1 seconds of delay) to LOS F (144.2 seconds of delay)
Saturday Peak Hour: from LOS B (14.9 seconds of delay) to LOS E (60.2 seconds of delay)

o Eastbound US Route 40 approach is forecasted to decrease level of service and increase overall
approach delay as follows:
AM Peak Hour: from LOS C (33.5 seconds of delay) to LOS F (139.5 seconds of delay)
PM Peak Hour: from LOS C (25.3 seconds of delay) to LOS F (88.3 seconds of delay)

o Northbound Altenheim Avenue approach is forecasted to decrease level of service and increase
overall approach delay as follows:
AM Peak Hour: from LOS F (258.9 seconds of delay) to LOS F (433.4 seconds of delay)
PM Peak Hour: from LOS F (160.5 seconds of delay) to F (1,529.9 seconds of delay)
Saturday Peak Hour: from LOS D (43.4 seconds of delay) to LOS E (55.1 seconds of delay)

o Southbound WV 88 through and left turn movements are forecasted to decrease level of service and
increase delay as follows:
AM Peak Hour: from LOS D (48.5 seconds of delay) to LOS E (74.6 seconds of delay)
PM Peak Hour: from LOS D (49.0 seconds of delay) to LOS F (268.4 seconds of delay)
Saturday Peak Hour: from LOS E (60.9 seconds of delay) to LOS F (154.0 seconds of delay)

o Southbound WV 88 approach is forecasted to decrease level of service and increase overall approach
delay as follows:
PM Peak Hour: from LOS B (15.3 seconds of delay) to LOS F (104.6 seconds of delay)
Saturday Peak Hour: from LOS B (19.9 seconds of delay) to LOS E (62.0 seconds of delay)

o The overall intersection of US Route 40 and WV 88 is forecasted to decrease level of service and
increase delay as follows:
AM Peak Hour: from LOS E (61.3 seconds of delay) to LOS F (112.5 seconds of delay)
PM Peak Hour: from LOS D (40.0 seconds of delay) to LOS F (216.0 seconds of delay)
Saturday Peak Hour: from LOS B (16.9 seconds of delay) to LOS F (144.9 seconds of delay)

* USRoute 40 (National Road) and Leatherwood Lane/Gas Station Driveway

o Westbound US Route 40 shared through and right turn movement is forecasted to decrease level of
service an increase delay as follows:
AM Peak Hour: from LOS E (76.1 seconds of delay) to LOS F (92.6 seconds of delay)
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o Westbound US Route 40 approach is forecasted to decrease level of service and increase delay as
follows:
AM Peak Hour: from LOS E (74.1 seconds of delay) to LOS F (900 seconds of delay)

¢ US Route 40 (National Road) and Mt. DeChantal Road

o Westbound US Route 40 left turn movement is forecasted to decrease level of service and increase
delay as follows:
AM Peak Hour: from LOS D (48.6 seconds of delay) to LOS E (61.6 seconds of delay)
PM Peak Hour: from LOS F (106.0 seconds of delay) to LOS F (180.8 seconds of delay)

o Westbound US Route 40 through movement is forecasted to decrease level of service and increase
delay as follows:
PM Peak Hour: from LOS D (50.1 seconds of delay) to LOS E (58.2 seconds of delay)

o Westbound US Route 40 approach is forecasted to decrease level of service and increase overall
approach delay as follows:
PM Peak Hour: from LOS E (63.9 seconds of delay) to LOS F (88.9 seconds of delay)

¢ Mt. DeChantal Road and I-70 EB Off-Ramp

o Eastbound I-70 EB Off-Ramp approach is forecasted to decrease level of service and increase overall
approach delay as follows:
AM Peak Hour: from LOS E (59.0 seconds of delay) to LOS E (74.8 seconds of delay)
PM Peak Hour: from LOS E (77.9 seconds of delay) to LOS F (102.1 seconds of delay)
Saturday Peak Hour: from LOS D (50.0 seconds of delay) to LOS E (55.9 seconds of delay)

o Theoverallintersection is forecasted to decrease level of service and increase overall delay as follows:
PM Peak Hour: from LOS D (45.1 seconds of delay) to LOS E (59.3 seconds of delay)

The 2030 with development (build) conditions without mitigations weekday AM, weekday PM, and Saturday peak hour
levels of service are summarized on Figures 16, 17, and 18, respectively.

It should be noted that the capacity analysis conducted at the proposed site driveway intersections with WV 88 and
Warden Run Road indicate that the following lane configuration and intersection operation would be required in order

to meet an overall intersection LOS D:
. WV 88 (Bethany Pike) and Proposed Site Driveway

o Construct a full-access driveway providing two (2) lanes ingress and two (2) lanes egress. The
proposed site driveway egress should accommodate an exclusive left turn lane and an exclusive right
turn lane.

o Widen the southbound WV 88 approach at the proposed site driveway access to accommodate an
exclusive left turn lane and an exclusive through lane.

o Widen the northbound WV 88 approach at the proposed site driveway access to provide an exclusive
northbound right turn lane and an exclusive through lane.
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o Install a fully actuated, uncoordinated, traffic signal at the WV 88 and proposed site driveway
intersection. The signal should provide three (3) phases, a protected/permitted left turn phase for
the southbound WV 88 approach with a westbound right turn overlap phase, a permissive
northbound/southbound phase for WV 88, and a protected westbound phase for the proposed site
driveway.

e Warden Run Road (CR 15) and Proposed Site Driveway

o Construct a full-access driveway provided one (1) lane ingress and one (1) lane egress. The proposed
site driveway northbound egress approach should accommodate both left and right turns.

o Install a stop sign on the northbound site driveway approach.

Copies of the capacity analyses performed using Synchro for the 2030 with development (build) conditions are included

in the Appendix to this report.

Queue analyses were performed at the study intersections for the 2030 with development (build) conditions for the
weekday AM, weekday PM and Saturday peak hour traffic volumes, as shown in Figure 15. The opening year 2030 with
development (build) queue analysis utilized existing operating conditions as previously detailed, assuming no roadway
or timing improvements, at the existing study intersections. Synchro was utilized for the queue analyses and the 95"
percentile queue length results are reported in Table 2. Based on the results of the analysis, the following movement

and or approaches are anticipated to extend beyond their available storage:

e USRoute 40 (National Road) and VW 88 (Bethany Pike)/Altenheim Avenue
o Northbound Altenheim Avenue approach is forecasted to queue beyond its available storage during
the weekday AM and weekday PM peak hours. This approach currently extends beyond its available
storage, without the proposed development traffic.
o Southbound WV 88 right turn movement is forecasted to queue beyond its available storage during
the weekday PM peak hour.

e US Route 40 (National Road) and Park Road

o Eastbound US Route 40 left turn movement is forecasted to queue beyond its available storage during
the weekday AM peak hour. This movement is forecasted to queue beyond its available storage for
year 2030 without development (no build) conditions; however, the queue can be contained within

the existing two-way center left turn lane currently present.

All other queues are forecasted to be contained within the available storage for each existing turn lane and or not
forecasted to extend beyond adjacent intersections. Copies of the queue analyses performed using Synchro for the

2030 with development (build) conditions are included in the Appendix to this report.
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l. 2030 With Development (Build) Conditions Mitigated

The following mitigations are proposed as part of the GC&P Bethany Pike (WV 88) Mixed-Use Development:
¢ US Route 40 (National Road) and WV 88 (Bethany Pike)

o Optimize signal timing splits and offsets. Optimization of the signal timings includes removal of the
existing all-pedestrian phase.

o Install pedestrian push-button actuation at all existing pedestrian crossing locations.
e USRoute 40 (National Road) and Park Avenue / Leatherwood Lane

o Optimize signal timing splits and offsets. Optimization of the signal timings includes removal of the
existing all-pedestrian phase.

o Install pedestrian push-button actuation at all existing pedestrian crossing locations.
e USRoute 40 (National Road) and Mt. DeChantal Road / I-70 Off-Ramps

o Optimize signal timing splits and offsets.
e Mt. DeChantal Road and Kroger’s Driveway

o Optimize signal timing splits and offsets.
e WV 88 (Bethany Pike) and Proposed Site Driveway

o Construct a full-access driveway providing two (2) lanes ingress and two (2) lanes egress. The
proposed site driveway egress should accommodate an exclusive left turn lane and an exclusive right
turn lane.

o Widen the southbound WV 88 approach at the proposed site driveway access to accommodate an
exclusive left turn lane and an exclusive through lane.

o Widen the northbound WV 88 approach at the proposed site driveway access to provide an exclusive
northbound right turn lane and an exclusive through lane.

o Install a fully actuated, uncoordinated, traffic signal at the WV 88 and proposed site driveway
intersection. The signal should provide three (3) phases, a protected/permitted left turn phase for
the southbound WV 88 approach with a westbound right turn overlap phase, a permissive
northbound/southbound phase for WV 88, and a protected westbound phase for the proposed site
driveway.

e Warden Run Road (CR 15) and Proposed Site Driveway

o Construct a full-access driveway provided one (1) lane ingress and one (1) lane egress. The proposed
site driveway northbound egress approach should accommodate both left and right turns.

o Install a stop sign on the northbound site driveway approach.

The following sections detail the results of the capacity and queue analyses completed incorporating these mitigations.

00
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The results of the capacity calculations are summarized in Table 1 for the weekday AM, weekday PM, and Saturday

peak hours for the 2030 with development (build) conditions mitigated. Incorporation of the proposed mitigation

detailed above results in the following intersections to maintain or improve overall intersection levels of service during

the peak hours studied:

e US Route 40 (National Road) and WV 88 (Bethany Pike)/Altenheim Avenue — except PM peak hour
¢ US Route 40 (National Road) and Park Road

¢ US Route 40 (National Road) and Leatherwood Lane

¢ US Route 40 (National Road) and Mt. DeChantal Road

e Mt. DeChantal Road and I-70 EB Off-Ramps

As noted above, implementation of the proposed recommended mitigations at the intersection of US Route 40

(National Road) and WV 88 (Bethany Pike)/Altenheim Avenue results in the PM peak hour analysis to not maintain pre-

development (no build) conditions. The capacity analysis results for this intersection indicate that the following

movements, approaches, and overall intersection level of service decrease levels of service and/or increase delay during
the PM peak hour:

Eastbound US Route 40 left turn movement is forecasted to decrease level of service and increase delay from
LOS D (40.1 seconds of delay) to LOS F (92.3 seconds of delay).

Eastbound US Route 40 approach is forecasted to decrease level of service and increase delay from LOS C (25.3
seconds of delay) to LOS E (62.1 seconds of delay).

Westbound US Route 40 approach is forecasted to decrease level of service and increase delay from LOS C
(25.8 seconds of delay) to LOS E (58.0 seconds of delay).

Northbound Altenheim Avenue approach is forecasted to increase delay from LOS F (160.5 seconds to delay)
to LOS F (176.2 seconds of delay).

Southbound WV 88 shared left turn/through movement is forecasted to decrease level of service and increase
delay from LOS D (49.0 seconds of delay) to LOS F (81.1 seconds of delay).

Southbound WV 88 right turn movement is forecasted to decrease level of service and increase delay from LOS
B (15.3 seconds of delay) to LOS D (38.1 seconds of delay).

The overall intersection is forecasted to decrease level of service and increase delay from LOS D (40.0 seconds
of delay) to LOS E (64.3 seconds of delay).

It should be noted that at the intersection of US Route 40 (National Road) and WV 88 (Bethany Pike)/Altenheim Avenue,

physical improvements to increase capacity cannot be achieved due to the existing intersections constraints and

limitations. The projected increase in site generated traffic due to the proposed GC&P Mixed-Use Village Development

is marginal. A review of the peak hour traffic volumes shows that the proposed GC&P Mixed-Use Village Development
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makes up approximately 30% of the total site traffic occurring at this intersection during the weekday PM peak hour.
A summary of the percent development at each intersection studied is summarized in Table 4.

The 2030 with development (build) conditions with mitigations the weekday AM, weekday PM, and Saturday peak hour

levels of service are summarized on Figures 19, 20, and 21, respectively.

Copies of the capacity analyses performed using Synchro for the 2030 with development (build) with mitigation
conditions are included in the Appendix to this report.

The results of the queue analysis are summarized in Table 2 for the weekday AM, weekday PM, and Saturday peak
hours for the 2030 with development (build) conditions mitigated. As shown, the intersection of US Route 40 (National
Road) and WV 88 (Bethany Pike)/Altenheim Avenue is forecasted to have queues that exceed available capacity during
the weekday AM, weekday PM, and Saturday peak hours. Specifically, the southbound right turn lane on WV 88
(Bethany Pike) would need to be lengthened to 475 feet, exclusive of taper, accommodate the southbound approach

queues.

Additionally, based on the results of the queue analysis completed at the intersection of WV 88 (Bethany Pike) and the
proposed site driveway, the proposed southbound left turn lane should provide a minimum of 275 feet of vehicular
storage, exclusive of taper. The proposed northbound right turn lane should provide a minimum of 450 feet of vehicular

storage, exclusive of bay taper.

Copies of the queue analyses performed using Synchro for the 2030 with development (build) with mitigation conditions

are included in the Appendix to this report.

~

Additional Analysis

Additional analyses performed included an evaluation of left turn lane and right turn lane warrants at the intersection

of WV 88 (Bethany Pike) and the proposed site driveway.

Guidelines for the provision of an exclusive left turn lane or right turn lane at the intersection of WV 88 and the proposed
site driveway were evaluated in accordance with the procedure in the American Association of State Highway and
Transportation Officials (AASHTO) - & and in the National
Cooperative Highway Report Program (NCHRP) Report 457. Based on this evaluation, left turn lane and right turn lane

warrant criteria were satisfied for both a southbound left turn lane and a northbound right turn lane on WV 88 at the

proposed site driveway.

Based on the results of these warrants, turn lane lengths were calculated per AASHTO methodology. Per AASHTO, the
proposed southbound left turn lane should provide a minimum of 125 feet of storage, exclusive of taper, and the
proposed northbound right turn lane should provide a minimum of 475 feet of storage, exclusive of taper. It should be
noted that per the Synchro queue analysis results, as detailed in Section I, the proposed southbound left turn would
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need to provide a minimum of 275 feet of storage, exclusive of taper, to accommodate the forecasted queues. Likewise,

the northbound right turn lane would need to provide a minimum of 450 feet of storage, exclusive of taper, to

accommodate the forecasted queues.

Copies of the turn lane warrant evaluation worksheets are included in the Appendix to this report.

K. Conclusion

The traffic impact study identifies and evaluates the potential traffic impacts resulting from full build-out of the

proposed GC&P Bethany Pike (WV 88) Mixed-Use Village Development. Based on the study, the following on-site

mitigations are recommended:

e WV 88 (Bethany Pike) and Proposed Site Driveway

o

Construct a full-access driveway providing two (2) lanes ingress and two (2) lanes egress. The
proposed site driveway egress should accommodate an exclusive left turn lane and an exclusive right
turn lane.

Widen the southbound WV 88 approach at the proposed site driveway access to accommodate an
exclusive left turn lane and an exclusive through lane. The southbound left turn lane should provide
a minimum of 275 feet of storage, exclusive of taper.

Widen the northbound WV 88 approach at the proposed site driveway access to provide an exclusive
northbound right turn lane and an exclusive through lane. The northbound right turn lane should
provide a minimum of 450 feet, exclusive of taper.

Install a fully actuated, uncoordinated, traffic signal at the WV 88 and proposed site driveway
intersection. The signal should provide three (3) phases, a protected/permitted left turn phase for
the southbound WV 88 approach with a westbound right turn overlap phase, a permissive
northbound/southbound phase for WV 88, and a protected westbound phase for the proposed site
driveway.

e Warden Run Road (CR 15) and Proposed Site Driveway

@)

o

Construct a full-access driveway provided one (1) lane ingress and one (1) lane egress. The proposed
site driveway northbound egress approach should accommodate both left and right turns.

Install a stop sign on the northbound site driveway approach.

In addition, the following off-site mitigations are recommended:

. US Route 40 (National Road) and WV 88 (Bethany Pike)/Altenheim Avenue

o

03

Optimize signal timing splits and offsets. Optimization of the signal timings includes removal of the
existing all-pedestrian phase.

Lengthen the existing southbound right turn lane to provide a minimum of 475 feet of storage,
exclusive of taper.

Install pedestrian push-button actuation at all existing pedestrian crossing locations.
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e USRoute 40 (National Road) and Park Avenue / Leatherwood Lane

o  Optimize signal timing splits and offsets. Optimization of the signal timings includes removal of the
existing all-pedestrian phase.

o Install pedestrian push-button actuation at all existing pedestrian crossing locations.
e USRoute 40 (National Road) and Mt. DeChantal Road / I-70 Off-Ramps

o Optimize signal timing splits and offsets.
e Mt. DeChantal Road and Kroger’s Driveway

o Optimize signal timing splits and offsets.

The results of capacity analysis show that the study intersections can maintain or even improve pre-development (no-
build) conditions with implementation of the proposed on-site and off-site mitigation, except at the intersection of US
Route 40 and WV 88/Altenheim Avenue. The intersection of US Route 40 and WV 88 (Bethany Pike)/Altenheim Avenue
experiences the greatest impacts due to the proposed development. Implementation of the recommended timing
optimizations are anticipated to improve operations and maintain pre-development (no-build) conditions for the
weekday AM and Saturday peak hours; however, the weekday PM peak hour is anticipated to experience marginal

increases in delay.

It can be anticipated that projected traffic volumes will be overstated at the intersection of US Route 40 and WV 88
(Bethany Pike)/Altenheim Avenue due to the proposed development. The proposed community-scaled mixed-use
development is anticipated to attract existing local residents. Currently, local residents utilize the US Route 40 corridor
and I-70 to access their household needs. However, the proposed community-scaled mixed-use development will
provide the household needs for these local residents, thus reducing the volume of traffic originally destined outside
the study area via US Route 40 and I-70.

In addition, utilization of The Highlands regional Wheeling market mixed-use development data does allow the traffic
model developed for this study to reflect the Wheeling market, but on a much larger super-regional commercial scale.
The Highlands is reflective of a regional retail power center, meaning that the center contains category-dominant
anchors and is adjacent to a highly visible roadway, Interstate 70. The proposed GC&P WYV 88 (Bethany Pike) Mixed-
Use Village Development is community-scaled, accommodating community scale needs, and is adjacent to WV 88
(Bethany Pike), a principal arterial roadway. Even though The Highlands trip generation data was selected as a more
accurate trip generation predictor than ITE data, it is anticipated that the forecasted trip results will overstate the
proposed project traffic impacts to the study area because of the lack of a local data source to make adjustments to the
trips to reflect the limitations posed to the potential supply of vehicle trips due to community scale development type
and community scale location. Therefore, it is anticipated that the site generated traffic for the proposed GC&P Bethany
Pike (WV 88) Mixed-Use Village Development would be furthered reduced based on the location and community scaled

services proposed to be provided.

Lastly, it is anticipated that traffic volumes will increase throughout the study area due to events at Oglebay Resort and
Conference Center. For instance, Oglebay Resort and Conference Center holds an annual event during the holiday
season, the Festival of Lights, which occurs from mid-November through mid-January. The Festival of Lights attracts
over one million visitors each year. Additional major events at Oglebay Resort and Conference Center includes the
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Spring Flower and Garden Show, Fourth of July Celebrations, and Octoberfest. However, at the time the traffic counts

were completed, no major events were scheduled to occur.

Therefore, based on the information detailed above, it is anticipated that the analysis results presented in the study are
highly conservative and implementation of the proposed mitigation measures would accommodate site traffic
generated by the proposed GC&P Bethany Pike (WV 88) Mixed-Use Village Development.

This concludes Stahl Sheaffer Engineering’s transportation impact study for the proposed GC&P WV 88 (Bethany Pike)
Mixed-Use Village Development, located north of the Woodsdale neighborhood, in the City of Wheeling, Ohio County,
West Virginia. Included in the Appendix to this report are copies of all counts, analyses, and calculations.



